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Abstract. Among the factors influencing embryonic development results and eggs’ hatching 
is the process of eggs irrigating during hatching period. Irrigating is used only for waterfowl poultry in 
artificial incubation of eggs because of copying the natural incubation. Eggs irrigating is conducted in 
order to remove heat eliminated by incubating embryos. Eggs hatching technology provides waterfowl 
eggs irrigating during the incubation period using solutions of KMnO4 and Na2CO2 in various 
proportions in order to disinfect mineral shell, remove heat and quench the eggs. Researches carried 
out have proved positive influence of irrigating the goose eggs with KMnO4 solution 10 g/10 l H2O of 
day 10 of incubation for 2 times during 24 hours. For normal development and receiving maximum 
hatching results using this method is recommended in technology of goose eggs incubation. 
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INTRODUCTION 
 
Goose eggs contain relatively less water than chicken, and fat - more. This ability has 
developed in the process of evolutionary development. Geese are adapted to live and breed 
near water, where the heating of the body requires more heat (3,5,8). 
Accordingly to many researches an additional way to improve the results of incubation 
- is eggs irrigation.  Since the second half of incubation, the goose eggs are cooled, as follows: 
twice daily and at regular time at first egg irrigate an aqueous solution of potassium 
permanganate (KMn04> 0,001%), and then for 10-15 minutes, blows the air flow from the 
fan, then removed the water from the floor, including heating (4,6,7). 
       
MATERIALS AND METHODS 
 
The aim of carried out research was to study the by incubating indices of eggs derived 
from Italian White geese and the influence of eggs irrigating with KMnO4 and Na2CO3. 
To achieve the goal formulated there have been proposed the following tasks: 
- Determining the ratio of class quality of obtained goslings; 
- Determination of egg hatching indices of White Italian goose; 
- Studying of irrigating influence of hatching eggs with KMnO4 and Na2CO3 on the 
level of goose eggs hatching.  
Eggs were used as biological material obtained from the bread of White Italian geese. 
To achieve the intended aim the experiences were performed twice.  
For each experience were formed two identical groups, according to methodology 
described by Alexandrov, A., 1985. 
Experiments were performed under the experimental scheme. 
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Tab. 1 
Experimental scheme 
 
Groups, no. Egss’ number Type of irrigation Proportion 
First experience 
I 
II 
228 
228 
KMnO4 + H2O 
Na2CO3 + H2O 
10 g / 10 l H2O 
10 g / 10 l H2O 
Second experience 
I 
II 
228 
228 
KMnO4 + H2O 
Na2CO3 + H2O 
10 g / 10 l H2O 
10 g / 10 l H2O 
 
For each batch were selected by 228 eggs. Before hatching eggs were weighed using 
scales of type ПИВ - 1С. Weighing was repeated at the first and second biological inspection. 
Each egg was numbered and examined the mineral shell condition and form. 
All eggs were treated with formaldehyde before incubation with the rate of 25 g to 50 
g H2O to 1 m3 of chamber surface for 30 min. at the temperature of 37.6°C. 
After disinfecting the eggs were introduced in the incubator Universal–55. Eggs were 
incubated respecting the procedure for hatching goose eggs, recommended by Besarabov, BF, 
1983. 
Biological control of eggs was made until the introduction of eggs and at day 10 of 
incubation. First biological control was made until the introduction of eggs and provided eggs 
weighing. Second was held to determine the fertility of eggs by using mirage. Eggs irradiation 
began on day 10 of using a rate of 10 g KMnO4 in 10 litters of water and Na2CO3 - 10 g per 
10 litters of water solution at the temperature of 30°C. The irrigation was performed 2 times 
during 24 hours, using spray on both sides of boxes with eggs. Irradiation was performed until 
day 27.5, splashing into this process with the transfer of eggs from incubation section in the 
hatching section. 
Mass hatching began on the 29th day. Goslings were separated as class I and II + III. 
Tags incubation was calculated at the end of hatching. 
 
RESULTS AND DISCUSSION 
 
Technology of hatching eggs of waterfowl includes several processes to improve 
indices of incubation. Artificial incubation of eggs is the exact imitation of natural incubator, 
so the technology of waterfowl eggs hatching has been applied successfully used such 
technological measures as eggs irrigation from day 10 of incubation. 
For irrigation was used the water of optimal temperature. However, to improve the 
quality of hatching eggs is important to use different preparations or combined solutions. One 
of the most frequently used in practice of goose hatching eggs is KMnO4 in various 
proportions. Preparations used for irrigation of eggs have the aim of eggs shell disinfection in 
case of infection. The development and embryo growth in the hatchery are released by the 
natural heat, eggs irrigation provides natural cooling and hardening of the eggs. 
Use of substances such as KMnO4, and if carried to Na2CO3 experiences - in addition 
to the surface effect of additional disinfection mineral shell, causing hatching Freshman easier 
because of the influence of mineral shell thickness.  
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One of the indicators characterizing the state of development of embryos is egg weight 
in different periods of incubation.  
Thus, in making biological control eggs were egg weight change analyzed. Results 
and records of the index weightings are reflected in Tab. 2 and 3. 
 
                                                                                                                              Tab. 2 
Record weight of eggs in different periods of incubation, (
X
SX + ) 
 
The average of egg weight, g 
Weighing, no. 
I II III Groups 
X
SX +  V, % 
X
SX +  V, % 
X
SX +  V, % 
First experience 
I 
II 
161,6±1,06 
160,8±1,01 
9,9 
9,5 
154,0±1,1 
153,2±1,0 
9,3 
9,8 
148,7±1,2 
148,5±1,2 
10,2 
9,8 
Second experience 
I 
II 
159,0±0,9 
157,2±0,9 
9,1 
8,7 
155,0±1,0 
153,6±0,9 
8,7 
8,5 
146,1±1,0 
149,6±1,0 
9,4 
8,9 
  
Tab. 3 
Weight loss of incubated goose eggs, g / % 
 
Weight loss 
from I to  II weighing from II to  III weighing Total losses during the investigation 
Groups 
g % g % g % 
First experience 
I 
II 
7,6 
7,6 
4,7 
4,7 
5,3 
4,7 
3,4 
3,1 
12,9 
12,3 
8,1 
7,8 
Second experience 
I 
II 
4,0 
3,6 
2,5 
2,3 
8,9 
4,0 
5,7 
2,6 
12,9 
7,6 
8,1 
4,9 
 
Experimental data obtained showed that the differences between weight loss in the 
first experiments were not essential difference between batches of the index during the 
investigation was 0.3%.  
In the second experience this index shows minimum values in group II being 4.9% to 
8.1% in group I with a difference of 3.2%, which can be explained by disturbances in the 
regime of humidity in the incubator.  
Weight loss recorded in experiments corresponding to the technology of goose 
hatching eggs the exception had noticed in group II in second experience. 
It is also necessary to note that weight loss occurred gradually under physiological 
characteristics of embryos in the process of hatching. 
Another important index in the study was classifying the goslings accordingly to the 
quality class. The goslings hatched in the first 8:00 were classified by quality I and those 
obtained after 16 to 24 hours after the beginning of hatching were assigned to class II and III. 
Number of produced goslings, qualified on classes of quality, is presented in Tab. 4.                                                                
                                                                                                                            
 
 
 337 
 
Tab. 4 
Goslings on quality classes, heads /% 
 
Category 
I II + III Groups 
Number of 
goslings 
heads % heads % 
Firs experience 
I 
II 
128 
116 
66 
45 
51,5 
38,9 
62 
71 
48,4 
61,1 
Second experience 
I 
II 
120 
116 
61 
47 
50,8 
40,5 
59 
69 
49,2 
59,5 
 
Results of first experiments show that the maximum number of quality I goslings were 
obtained in first group  - 51.5%, where was used the irrigation with KMnO4 in comparison 
with second group this index was higher by 12.6%. In second experience the difference 
between this index was 10.3% for group I. The most valuable index for evaluating the process 
of hatching eggs was to analyze the influence of irrigation on the level of hatching. The 
results obtained are presented in Tab. 5.      
          
                                                                                                                               Tab. 5 
Hatching level of goose eggs, % 
 
Hatching level of eggs, % 
Groups Fertilized eggs Produced viable gooslings, heads placed in incubation fertilised 
first experience 
I 
II 
178 
194 
128 
116 
56,1 
50,8 
72,0 
60,0 
second experience 
I 
II 
191 
191 
120 
116 
52,6 
50,9 
62,8 
60,7 
 
The data presented show that the maximum rate of hatching was obtained in first 
group - 72.0% and in second group - 60.0% or 12.0% lower. It should be noted that the level 
of hatching in the second experience was lower than the index in the first experience. 
Maximum level was obtained as in first group - 62.8% and in second group - 60.7, or 2.1% 
lower. So, the level of hatching in both experiments was higher in groups where has been 
used irrigation with KMnO4. 
 
CONCLUSIONS 
 
Research results obtained by carrying out experiments allowed to draw the following 
conclusions: 
1. The goose eggs irrigating is directly related to weight change during incubation, in a 
way in first experience in incubating the eggs lost weight in the group where was used 
irrigating with KMnO4 - 8.1% and in the group where was used irrigating with Na2CO2 - 
7.8%, the second experience this index was 8.1% and 4.9%, so it appears that weight loss in 
the first group were identical in both first experience and the same in second experience.  
2. Hatching results were assessed by determining the hatching indices that are 
influenced of the egg irrigating process. Maximum level of hatching was obtained in the 
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group where was used solution of KMnO4 at a rate of 10 g/10 l H2O being in the first 
experience - 72.0% and 62.8% in the second experience in the group where was used Na2CO2 
at a rate of 10 g/10 l H2O level of hatching was lower being 60.0% and 60.7% compared with 
first group it was lower with 12.0% and 2.1%. 
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